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APPL-NO: 09/ 510643 [PALM] 
DATE FILED: February 22, 2 0 00 

PARENT -CASE: 

This application claims the benefit of U.S. Provisional Application No. 60/121,124, 
filed Feb. 22, 1999, which is hereby incorporated by reference in its entirety. 

INT-CL: [07] C12 Q 1/68, C12 P 19/34, C07 H 21/02 

US-CL-ISSUED: 435/6; 435/91.1, 435/91.2, 536/23.1, 536/24.3, 536/24.31, 536/24.33 
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Liebert et al, "Identification of new biomarkers for bladder cancer using the 
differential display reverse transcriptase polymerase chain reaction", Proc. Am. Assn 
Cancer Res. 38:287, Abstract 1928, Mar. 1997.* 

Liebert et al, "Novel molecular markers fof bladder cancer revealed by differential 
display reverse transcriptase polymerase chain reaction", J. Urol. 159(5 suppl ) 286 
Abstract 1101, May 1998.* 

Peter S. Nelson, et al . , "An Expressed-Sequence-Tag Database of the Human Prostate: 
Sequence Analysis of 1168 cDNA Clones", Genomics 47, pp. 12-25, 1998"! 
David B. Krizman, et al . , "Construction of a Representative cDNA Library from 
Prostatic Intraepithelial Neoplasia", Cancer Research 56, pp. 5380-5383, Dec. 1, 1996. 

Victoria Hawkins, et al . , "PEDB: The Prostate Expression Database", Nucleic Acids 
Research, vol. 27, No. 1, pp. 240-208, 1999. 

Lin Zhang, et al . , "Gene Expression Profiles in Normal and Cancer Cells" Science 
vol. 276, pp. 1268-1272, May 23, 1997. 

Torben F. Orntoft, et al . , "Molecular Alterations in Bladder Cancer", United 
Editorial, XP- 000971351 , Nov. 11, 1997. 

Margaret A. Knowles, et al . , Molecular Genetics of Bladder Cancer: Pathways of 
Development and Progression, Cancer Surveys, vol. 31, pp. 49-76, 1998. 

ART-UNIT: 1655 

PRIMARY- EXAMINER: Fredman; Jeffrey 



ABSTRACT : 

Methods for analyzing tumor cells, particularly bladder tumor cells employ gene 
expression analysis of samples. Gene expression patterns are formed and compared to 
reference patterns. Alternatively gene expression patterns are manipulated to exclude 
genes which are expressed in contaminating cell populations. Another alternative 
employs subtraction of the expression of genes which are expressed in contaminating 
cell types. These methods provide improved accuracy as well as alternative basis for 
analysis from diagnostic and prognostic tools currently available. 

21 Claims, 24 Drawing figures 
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TITLE: Diagnosing, monitoring, staging, imaging and treating cancers, e g 

ga !^ r ^ nteStinal . CanCerS such as stom ach, small intestine and colon cancer, associated 
with the expression of gastrointestinal specific genes Clnll4 and ClnllS 

INVENTOR: MACINA, R A; PIDERIT, A ; SUN, Y 

PATENT -ASSIGNEE : MACINA R A (MACII) , PIDERIT A (PIDEI) , SUN Y (SUNYI) 

PRIORITY-DATA: 2000US-188061P (March 9, 2000), 2001US-0802674 (March 9, 2001) 

PATENT -FAMILY: 
PUB -NO 

US 20020042088 Al 



PUB -DATE 
April 11, 2002 



LANGUAGE 



PAGES MAIN- IPC 
001 G01N033/574 



APPLICATION-DATA : 
PUB -NO 

US20020042088A1 
US20020042088A1 



AP PL -DATE 
March 9, 20 00 
March 9, 2001 



APPL-NO 

2000US-188061P 

2001US-0802674 



DESCRIPTOR 
Provisional 



INT-CL (IPC) : A61 K 49/16; A61 K 51/10; G01 N 33/574 

ABSTRACTED -PUB -NO: US2 002 0042 088A 
BASIC -ABSTRACT: 

^ITlll " J 8 "* 8 * or detecting, diagnosing, monitoring, staging, prognosticating, 
imaging and treating cancers, particularly gastrointestinal cancers including stomach, 
™ff ^testme and colon cancer, associated with the expression of gastrointestinal 
specific genes (GSGs) (specifically Clnll4 and ClnllS), are new. 

DETAILED DESCRIPTION - A method (I) for diagnosing the presence of gastrointestinal 
^ C ? r a patient comprising: (a) determining levels of GSG in cells, tissues or 
S non fluid8 in a patient; and (b) comparing the determined levels of GSG with levels 
of GSG ^ in cells tissues or bodily fluids from a normal human control (a change in 
determined levels of GSG in the patient versus normal W^ontrol is associated with 
the presence of gastrointestinal cancer) . 

INDEPENDENT CLAIMS are also included for the following: 

(1) a method of identifying potential therapeutic agents for use in imaging and 

;rrqr n M^ aS H r °i n ^r tl !! a ^ CanCer com P risin 9 screening molecules for an ability to bind 
to GSG (in which the ability of a molecule to bind to GSG is indicative of the 
molecule being useful in imaging and treating gastrointestinal cancer) ; 

(2) a method (III) of imaging gastrointestinal cancer in a patient comprising 
administering to the patient an antibody raised against GSG; and 

idi^nn^ th ° d treatin 9 gastrointestinal cancer in a patient comprising 

administering to the patient an agent which ^ 
GSG. 



up regulates expression or activity of 
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DERWENT - ACC -NO: 2002-507213 
DERWENT - WEEK : 2 002 54 

COPYRIGHT 2 003 DERWENT INFORMATION LTD 

TITLE: Diagnosing, monitoring, staging, imaging and treating cancers, e.g. 
gastrointestinal cancers such as stomach, small intestine and colon cancer, associated 
with the expression of gastrointestinal specific genes Clnll4 and ClnllS 

Basic Abstract Text (1) : 

NOVELTY - Assays for detecting, diagnosing, monitoring, staging, prognosticating, 
imaging and treating cancers, particularly gastrointestinal cancers including stomach, 
small intestine and colon cancer, associated with the expression of gastrointestinal 
specific genes (GSGs) (specifically Clnll4 and ClnllS), are new. 

Basic Abstract Text (2) : 

DETAILED DESCRIPTION - A method (I) for diagnosing the presence of gastrointestinal 
cancer m a patient comprising: (a) determining levels of GSG in cells, .tissues or 
bodily fluids in a patient; and (b) comparing the determined levels of GSG with levels 
of GSG in cells, tissues or bodily fluids from a normal human control (a change in 
determined levels of GSG in the patient versus normal human control is associated with 
the presence of gastrointestinal cancer) . 

Basic Abstract Text (5) : 

(2) amethod (III) of imaging gastrointestinal cancer in a patient comprising 
administering to the patient an antibody raised against GSG; and 

Basic Abstract Text (9) : 

MECHANISM OF ACTION - Antibody inhibition; vaccine. 
Basic Abstract Text (11) : 

USE - The assays are used for detecting, diagnosing, monitoring, staging, 
prognosticating, imaging and treating cancers, particularly gastrointestinal cancers 
including stomach, small intestine and colon cancer, associated with the expression of 
GSGs, more specifically Clnll4 and ClnllS (claimed) . 

Basic Abstract Text (12) : 

ADVANTAGE - It has been found that galectin-4 and human carbonic anhydrase I serve as 
useful markers m the diagnosis of gastrointestinal cancer. These diagnostic markers 
are referred to as gastrointestinal specific genes (GSGs) and more specifically as 
Clnll4 (galectin-4) and ClnllS ( human carbonic anhydrase I) . Clnll4 was identified as 
human galectm-4 of 323 amino acids (translated molecular weight of 35918 Dalton) 
Galectm-4 belongs to the galectin family that include galectin-1 and galectin-3. Both 
galectm-3 and galectin-4 are found at high concentrations in intestinal extracts. 
Galectm-4 contains two beta-galactosidase-binding domains and localizes mainly at 
sites of cell adhesion. Galectin-4 is a cytosolic protein but like galectin-1 and 
galectin-3 may be externalized by non-classical secretory mechanisms and released from 
the cell. It is possible that galectin-4 is involved in cell adhesion via interaction 
with extracellular glyco-conjugates . Galectin-4 has been suggested to play an 
important role in the maintenance of epithelial integrity and in the epithelial wound 
healing process (Huflejt et al . J. Biol. Chem. 1997 272 (22 ): 14294 -303 ) . WO09822139 
describes differential expression of galectin-4 in human breast tumor cells. Other 
members of the galectin superfamily including galectin 8, 9, 10 and 10SV have been 
described as markers in the diagnosis of cancers including Hodgkin < s disease, breast, 
ovarian, prostate, bone, liver, lung, pancreatic and splenic (see WO 98/15624) In 
particular GSG refers to native protein expressed by the gene comprising defined 
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polynucleotide sequences (Nl) and (N2) given in the specification. Amino acid 
sequences encoded by the polynucleotides of Nl and N2 are 2 defined 323 and 261 amino 
acid sequences (Al) and (A2) given in the specification (respectively) . 

Standard Title Terms (1) : 

DIAGNOSE MONITOR STAGE IMAGE TREAT CANCER GASTRO CANCER STOMACH INTESTINAL COLON 
CANCER ASSOCIATE EXPRESS GASTRO SPECIFIC GENE 
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ACTIVITY - Cytostatic. 
No biological data given. 

MECHANISM OF ACTION - Antibody inhibition; vaccine. 
No supporting data provided. 

USE - The assays are used for detecting, diagnosing, monitoring, staging, 
prognosticating, imaging and treating cancers, particularly gastrointestinal cancers 
including stomach, small intestine and colon cancer, associated with the expression of 
GSGs, more specifically Clnll4 and Clnll5 (claimed) . 

ADVANTAGE - It has been found that galectin-4 and human carbonic anhydrase I serve as 
useful markers m the diagnosis of gastrointestinal cancer. These diagnostic markers 
jtf 6 " , r ? d t0 33 9 astroin testinal specific genes (GSGs) and more specifically as 
Clnll4 (galectin-4) and ClnllS ( human carbonic anhydrase I) . Clnll4 was identified as 
human galectin-4 of 323 amino acids (translated molecular weight of 35918 Dalton) 
Galectin-4 belongs to the galectin family that include galectin-1 and galectin-3 . 'Both 
galectin-3 and galectin-4 are found at high concentrations in intestinal extracts 
Galectin-4 contains two beta-galactosidase-binding domains and localizes mainly at 
sites of cell adhesion. Galectin-4 is a cytosolic protein but like galectin-1 and 
galectin-3 may be externalized by non-classical secretory mechanisms and released from 
the cell. It is possible that galectin-4 is involved in cell adhesion via interaction 
with extracellular glyco-conjugates . Galectin-4 has been suggested to play an 
important role in the maintenance of epithelial integrity and in the epithelial wound 
healing process (Huflejt et al . J. Biol. Chem. 1997 272 (22) : 14294-303) WO09822139 
describes differential expression of galectin-4 in human breast tumor cells Other 
members of the galectin superfamily including galectin 8, 9, 10 and 10SV have been 
described as markers in the diagnosis of cancers including Hodgkin's disease, breast 
ovarian, prostate, bone, liver, lung, pancreatic and splenic (see WO 98/15624) In ' 
particular GSG refers to native protein expressed by the gene comprising defined 
polynucleotide sequences (Nl) and (N2) given in the specification. Amino acid 
sequences encoded by the polynucleotides of Nl and N2 are 2 defined 323 and 261 amino 
acid sequences (Al) and (A2) given in the specification (respectively) . 

ABSTRACTED -PUB -NO: US20020042088A 
EQUIVALENT -ABSTRACTS : 

CHOSEN -DRAWING : Dwg.0/0 

DERWENT- CLASS : B04 D16 S03 

nn^?^ B04 - E03F <- B04-G01; B04-N02; B11-C07A3; B12-K04A1; B12-K04E; D05-H09; 
D05-H11; D05-H12A; D05-H17A; ' 
EPI-CODES: S03-E14H4; 
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DOCUMENT- IDENTIFIER: US 62 5504 9 Bl 

TITLE: Detection of metastatic cancer cells using PCTA-1 
DATE -ISSUED: July 3, 2 001 



Jul 3, 2001 



INVENTOR- INFORMATION : 

NAME CITY 

Fisher; Paul B. Scarsdale 



STATE 
NY 



ZIP CODE 



COUNTRY 



ASS IGNEE - INFORMATION : 
NAME 

The Trustees of Columbia University in 
the City of New York 



CITY STATE ZIP CODE COUNTRY TYPE CODE 

New York NY 02 



APPL-NO: 09/ 032311 [PALM] 
DATE FILED: February 27, 1998 

INT-CL: [07] C12 Q 1/68, C12 P 19/34, C07 H 21/04 

US-CL-ISSUED: 435/6; 435/91.2, 435/91.5, 435/91.51, 536/23.5, 536/24.31, 536/24.33 
US -CL- CURRENT: 435/6; 435/ 91.2 , 435/ 91.5 , 435 / 91.51 , 536/ 23.5 , 536 / 24.31 , 536 / 24.33 

FIELD -OF- SEARCH : 435/6, 435/91.1, 435/91.2, 435/91.5, 435/91.51, 536/24.3, 536/24 31 
536/24.33, 536/23.5 * ' 



PRIOR -ART -DISCLOSED : 



FOREIGN PATENT DOCUMENTS 



FOREIGN -PAT -NO 
96 21671 



PUBN-DATE 
July 1996 



COUNTRY 
WO 



US-CL 



OTHER PUBLICATIONS 

Fisher, P., B., (1995) "A new technology for preparig monoclonal antibodies to 
molecules expressed on the cell surface", Pharmaceutical Tech. 19(9):42-48, (Exhibit 
2 ) . 

Gronberg, H. , et al . , (1997) "Early age at diagnosis in families provided evidence of 
linkage to the hereditary prostate cancer locus (HPCI) on chromosome 1", Cancer Res. 
57:4707-4709, (Exhibit 3). 

Raz, A. and Lotan, R. , (1987) "Endogenous galactoside-binding lectins: a new class of 
functional tumor or cell surface molecules related to metastasis", Cancer Metastasis 
Rev, 6:433-452, (Exhibit 4) 

Shen, R., et al . , (1994) "Surface epitope masking: a strategy for the development of 
monoclonal antibodies specific for molecules expressed on the cell surface", J Natl 
Cancer Inst. 86:91-98, (Exhibit 5). 

Smith, J.R., et al . , (1996) "Major susceptibility locus for prostate cancer on 
chromosome 1 suggested by a genome-wide search", Science 274:1371-1375, (Exhibit 6). 
Su, z-Z, et al., (1996) "Surf ace-epitope masking and expression cloning identifies the 
human prostate carcinoma tumor antigen gene PCTA-1 a member of the galectin gene 
family", Proc . Natl. Acad. Sci . U.S.A. 93:7252-7257, (Exhibit 7). 
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Su, Zao-Zhong, Goldstein, Neil I. and Fisher, Paul B., (1998) "Antisense inhibition of 
the PTI-1 oncogene reverses cancer phenotypes » , Proc . Natl. Acad. Sci. USA 95*1-6 
(Exhibit 8) / and. 



Sun, Y., et al . , (1997) " Human prostatic carcinoma oncogene PTI-1 is expressed in 
human tumor cell lines and prostate carcinoma patient blood samples", Cancer Res 
57:18-23, (Exhibit 9). 
Sokoloff, M.H. et al. Quantitative PCR does not improve preoperative prostate cancer 
staging: a clmicopathological molecular analysis of 121 patients. J. Uroloav 
156:1560-1566, 1996.* yy 
Heid, C.A. et al . Real time quantitative PCR. Genome Research 6:986-994, 1996 * 
Hadari, Y.R. et al . Galectin-8. J. Biol. Chem. 270 (7) : 3447-3453 , 1995.*' 
Hadari, Y.R Galectin-8: on the road from structure to function! Trends Glycos . 
Glycotech. 9 (45) : 103-112 , Jan. 1997.* 

Caulet-Maugendre, S. et al . Galectin-8 expression in squamous cell metaplasia of the 

o Spi thellum in squamous cell cancer and benign processes. Modern Pathology 
11(1):A172, Jan. 1998.* * J 

Sokoloff, M. etal. Super-sensitive and quantitative PCR: an innovative technique for 
staging and monitoring prostate cancer. J. Urol. 153(4) Suppl:294A, 1995. 

ART-UNIT: 165 

PRIMARY- EXAMINER: Myers; Carla J. 
ASSISTANT -EXAMINER : Johanssen; Diana 

ABSTRACT : 

This invention provides a method of detecting cancer metastatic cells in a subject 
comprising: a) obtaining a nucleic acid sample from the subject's blood; b) amplifyinq 
nucleic acid encoding the product of prostate carcinoma tumor antigen gene-1; and c) 
detecting the presence of nucleic acid encoding the product of the prostate carcinoma 
tumor antigen gene-1, thereby detecting cancer metastatic cells in a subject This 
invention also provides the above-described methods, wherein the method of 
amplification is PCR. This invention further provides the above-described methods, 
wherein the primers are 5 • -AAGCTGACGCCTCATTTGCA-3 ' SEQ ID NO- 1 and 
5--AACCACCAATGGAACTGGGT-3' SEQ ID NO : 2. This invention also 'provides the 
above-described methods, wherein the primers are 5 ' -AATGGCTTCTGTGATACT-3 1 SEO ID NO* ^ 
and 5 ' - GGCTATAAGTGTTGCTGC - 3 1 SEQ ID NO: 4. J 

4 Claims, 9 Drawing figures 
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L6: Entry 2 of 3 Pile: USPT Jul ^ 20Q1 

DOCUMENT- IDENTIFIER: US 6255049 Bl 

TITLE: Detection of metastatic cancer cells using PCTA-1 
Government Interest Text (1) : 

The invention disclosed herein was made with Government support under National Cancer 
Institute Grant Nos. CA35675 and CA21124 from the Department of Health and Human 
Servrces Accordingly, the U.S. Government has certain rights in this invention - 

Brief Summary Text (4) : 

^^°IfV PPr ° aCheS ^ been devel °P ed for defining the molecular and immunological 
basis of human cancer. One approach, the REXCS (2,3), permits the identification of 
K i oncogenic elements in human cancer DNAs . RExCS involves cotransf ection of 
high molecular weight human tumor DNA in combination with a selectable antibiotic 
resistance gene into a new DNA acceptor cell line, CREF-Trans 6, selecting antibiotic 
f!^ ant ce l ls < ^ecting these cells into nude mice, and establishing cell cultures 
from tumors developing in athymic nude mice (2,3). Tumor-derived cell lines are then 
RNA d^n^r^L^ 6 pu ^ ativ ^ human oncogenes, using approaches such as differential 
RNA display, that have been transferred from the human cancer cells into CREF-Trans 6 
' } - her methodology, SEM (7,8), results in tHTifficient and selective production 

of monoclonal antibodies reacting with tumor associated antigens present on the 
surface of human cancer cells (4,7,8). This procedure involves immunological 
subtraction based on the selective blocking of surface antigens on genetically altered 
aSfl (referred to as a "tester") with high titer polyclonal antibodies produLd 

the oroducMon S ^ C ^ d ? arental cells (referred to as a "driver") This is followed by 
the production of hybridomas secreting MAbs that react with defined as well as 
uncharacterized cell surface expressed molecules (7,8). 

Brief Summary Text (5) .- 

Using SEM in combination with RExCS, prostate carcinoma (Pro 1.5) MAbs have been 
developed that react with TAAs expressed on human prostate cancer cell lines and 
patient-derived carcinomas (4,7,8). Addition of the Pro 1.5 MAb to nude mice 
containing human prostate cancer xenografts suppressed tumor growth and cancer 

KoTfMAh' HH^^ oT^ 2 LNCaP P rostate cance r CDNA expression library with the 
Pro 1.5 MAb identified PCTA-1, a gene that encodes a novel galactose binding lectin 
designated galectin-8HT (7) . PCTA-1 was previously described in International 
Application No PCT/US96/00307, filed Jan. 11, 1996, and published on Jul 18 1996 
under International Publication No. WO 96/21671, which is herein incorporated by 



Brief Summary Text (6) : 

prTA 9 i P ^ imer P airs . corres P°nding to the 3' untranslated (UTR) region, RT-PCR detected 
PCTA-1 expression in prostatic carcinomas and PIN, but not in histologically confirmed 
normal prostate or BPH (7) . Although further studies are necessary using a larger 
number of patient samples, these provocative results suggest that the Pro series of 
murine MAbs and the PCTA-1 gene should have direct diagnostic applications for human 
prostate cancer. Moreover, if the Pro MAbs show specificity toward prostate canSr^ 
MAb r °m^ ly m ° dified , Pro ^s, including chimerized and Lnanized^ersions or this 
MAb^may have therapeutic potential in patients with primary and metastatic prostate 

Drawing Description Text (12) : 

^=H.H A K PreS ^ Ce ° f th ! PCTA " 1 96116 in 3 panel of 19 rodent -human hybrids. A fully 

^d?cated X in n ^r 63 that K ybri ^ nam6d in thS left colum^oHtains the chromosome 

indicated in the upper row; a box shaded in the lower right indicates the presence of 

fr"acSn of" ?■ ^ chromo ^ me ^ ^ of the long arm represented by a s 

fraction of stippling) ; a box shaded in the upper left indicates the presence of the 
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short arm (or partial short arm) of the chromosome; an unshaded box indicates the 
absence of the chromosome listed above the column. The column for chromosome 1 is 
outlined m bold and stippled to highlight correlation of presence of the PCTA-1 gene 
The pattern of retention of the PCTA-1 locus in the panel is shown to the right of the 
figure where presence of the locus in a hybrid is indicated by a stippled box with a 
plus sign and absence of the locus is indicated by an open box enclosing a minus 



sign. 



Detailed Description Text (6) : 

This invention provides a method of detecting colon cancer metastasis in a subject 
comprising: a) obtaining a nucleic acid sample from the subject's blood; b) amplifying 
nucleic acid encoding the product of prostate carcinoma tumor antigen gene-1; and c) 
detecting the presence of nucleic acid encoding the product of the prostate carcinoma 
tumor antigen gene-1, thereby detecting colon cancer metastasis in a subject. 

Detailed Description Text (13) : 

This invention also provides a method of determining the stage of colon cancer in a 
subject, comprising: a) obtaining a nucleic acid sample from the subject's blood- b) 
amplifying the nucleic acid encoding the product of prostate carcinoma tumor antigen 
gene-1; and c) quantifying the levels of RNA encoding the product of prostate 
carcinoma tumor antigen gene-1, thereby determining the stage of colon can cer in a 

SUOJGCt • " ■ — 

Detailed Description Text (34) : 

Probes that produce signals that amplify detection of the probe include: radioactively 
labeled probes, enzyme- linked probes, and certain forms of antibody -linked and/or 
antigen -linked probes. Radioactive and enzyme-linked probes produce increasing amounts 
of signal over time, thus amplifying detection of the probe. Antigen- linked probes 
allow for antibodies to react with the probe, thus, amplifying the detection of the 
probe. Similarly for antibody -linked probes. 

Detailed Description Text (44) : 

This invention also provides the above -described methods, wherein the cancer is colon 



cancer . 



Detailed Description Text (49) : 

The abbreviations used herein are: SEM, surf ace-epitope masking; PCTA-1, prostate 
intraenTth^T^ ^tigen gene-1; BPH, benign prostatic hypertrophy; PIN, prostatic 
cSSnS SSp™ m^h P '' ^ tUm ° r associated antigens; RExCS, rapid expression 

cloning system; MAbs, monoclonal antibodies ; 3' UTR, 3- untranslated region? RER 
replication error phenotype; LOH, loss of heterozygosity. 

Detailed Description Text (50) : 

An immunological subtraction approach, named surf ace-epitope masking (SEM), and 

^^PcirT 1 ^ 1011 ^ 9 - 1 ^ ified a . n ° Vel 9ene ' P rostate carcinoma tumor antigen 
93 7? J ilin restricted expression in human prostate cancer (Su et al . , PNAS, 

-1 L ? 6) " Sln9 Northern blotting, RNase protection and RT-PCR we document 
P^taTc^ 7 °h PCTA_1 ex ? ression to neoplastic prostate. We also demonstrate that 
nZTvI ■ ^ used as a sensitive monitor to detect potentially metastatic cancer 
cells in the circulation of patients with confirmed metastatic prostate disease These 
findings suggest that PCTA-1 may prove useful as a sensitive diagnostic mirk" for 
determining prostate cancer progression as indicated by the escape of prostate 
carcinoma cells from the prostate gland into the bloodstream. PCTA-1 is encoded by a 
gene located at lq42-43, an area previously identified as a replication error-typ^ 
genetic instability locus m human male germ cell tumors. In these contexts, PCTA-1 
may play a role in normal germinal cell development and abnormalities in PCTA-1 
expression may contribute to the etiology and progression of human prostate cancer. 

Detailed Description Text (51) : 

In the present study we provide definitive evidence for the specificity of PCTA-1 
expression in neoplastic prostate. PCTA-1 RNA is detected using Northern blotting 

cSL^w 6 ^ 1011 ^ R k" PCR aSSayS in P rostate carcinoma cell lines and tissues' from 
patients with cancer, but not in normal prostate or BPH tissues. Data is also 
presented indicating that PCTA-1 can be detected using RT-PCR when one PCTA-1 
expressing cell is diluted in the equivalent of ten million non-P CT J-l expressing 
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cells. In this context, RT-PCR using PCTA-1 can detect putative metastatic prostate 
carcinoma cells in the blood of patients with metastatic disease. Chromosome mapping 
indicates that PCTA-1 is located at lq42-43, a locus previously reported to be 
genetically unstable in human male germ cell tumors (14) . These findings suggest the 
intriguing possibility that PCTA-1 may contribute to normal germ cell development and 
abnormalities in its expression may result in prostate and possibly human germ cell 
neoplasias . 

Detailed Description Text (52) : 

PCTA-1 expression is prostate carcinoma specific. Previous studies using RT-PCR 
analysis of PCTA-1 expression in prostate carcinoma cell lines and a small panel of 
putative normal prostate (4 samples), BPH (4 samples) and prostate carcinoma (7 
samples) patient-derived tissue suggest a restricted pattern of PCTA-1 expression to 
neoplastic prostate (4) . In this limited analysis, one putative normal prostate sample 
and one BPH sample were positive for PCTA-1 expression. However, because the putative 
normal prostate ^ tissue was obtained from a 60-year old-man, without histological 
evaluation, it is possible that this tissue may have contained clinically unsuspected 
prostate disease (4). In the one BPH sample positive for PCTA-1 expression, 
histological analysis indicated the presence of epithelial atypia consistent with 
high-grade PIN (4) . Although suggestive, these studies do not definitively demonstrate 
a direct association between PCTA-1 expression and human prostate cancer. 

Detailed Description Text (53) : 

In the present study, three molecular approaches, Northern blotting, RNase protection 
and RT-PCR, have been used to examine PCTA-1 expression in prostate cell lines and 
tissue samples from normal prostate, BPH, PIN and carcinoma. Northern blotting 
indicates the presence of two RNA species (.about. 3. 7 and 1.5 kb) in LNCaP-DNA 
transfected CREF-Trans 6:4 NMT cells and DU-145, LNCaP and PC-3 human prostate 
carcinoma cell lines (FIG. 1A) . In contrast, PCTA-1 expression is not detected in 
CREF-Trans 6 or NHPE cells. Analysis of tissue RNA demonstrates that PCTA-1 expression 
is detected, although at low levels (possibly reflecting the heterogeneous nature of 
the tissue samples) , in four of four prostate carcinoma tissues (FIG. 1A) . As observed 
with cultured NHPE cells, no PCTA-1 expression is apparent in normal prostate (2 
samples) or in a BPH (1 sample) tissue sample. Similarly, RNase protection assays 
detect a protected transcript of the appropriate size (411 nt) in CREF-Trans 6:4 NMT, 
DU-145, LNCaP and PC-3, but not in CREF-Trans 6 or NHPE (FIG. IB). The level of 
expression of PCTA-1 is lowest in PC-3, as previously observed using 

immunofluorescence and immunoprecipitation analyses (4) . Examination of four prostate 
carcinomas, a normal prostate, a low-grade PIN and two BPH tissue samples by RNase 
protection assays indicate restricted expression of PCTA-1 to neoplastic prostate 
tissue (FIG. 1C) . Although PCTA-1 can be detected in cancer patient tissue samples by 
Northern blotting and RNase protection assays, these approaches are not ideal for 
routine screening of clinical materials. The reasons for this include a limited 
sensitivity of PCTA-1 detection of prostate cancer cells using these approaches (most 
likely reflecting the small numbers of cancer cells present in the clinical samples 
analyzed) and the necessity of using relatively large amounts of RNA, 15 to 20 and 5 
.mu.gper assay respectively. This later problem can be particularly prohibitive, 
especially when only small quantities of clinical material are available. Although the 
sample size of this study is small, these analyses conclusively demonstrate that 
PCTA-1 is expressed specifically in prostate carcinoma cell lines and patient-tissues 
as opposed to normal prostate, BPH or low-grade PIN tissues. 

Detailed Description Text (55) : 

PCTA-1 expression is detected in the blood of patients with metastatic prostate 
cancer. To define potential applications for using RT-PCR of PCTA-1 in staging and 
monitoring prostate cancer progression, PCTA-1 expressing CREF-Trans 6:4 NMT (DU-145 
or LNCaP) cells were serially diluted with non-PCTA-1 expressing CREF-Trans 6 cells; 
total RNA was isolated, and samples were compared by RT-PCR (FIG. 2B and data not 
shown). Using primers designed in the 3' UTR of PCTA-1, a positive PCTA-l-specif ic 
amplified fragment (411 nt) is present when 1 CREF-Trans 6:4 NMT (DU-145 or LNCaP) 
cell is diluted in 10. sup. 7 CREF-Trans 6 cells (FIG. 2B and data not shown). This 
level of sensitivity exceeds that obtained when performing similar RT-PCR assays with 
LNCaP cells diluted in CREF-Trans 6 cells and monitoring PSA (sensitivity of 1 in 
10. sup. 6) or prostate-specific membrane antigen (sensitivity of 1 in 10. sup 5) (6) 
However, the sensitivity of PCTA-1 is 10-fold less than obtained when performing 
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RT-PCR with the same samples and monitoring for expression of a novel oncogene 
overexpressed in prostate carcinoma cells, prostate tumor inducing gene-1 (PTI-1) 
(sensitivity of 1 in 10. sup. 8) (3,6,19). These results demonstrate that PCTA-1 is a 
sensitive detector of human prostate carcinoma cells, exceeding the sensitivity of PSA 
and PSM . 1 

Detailed Description Text (57) : 

The human PCTA-1 gene maps to chromosome lq42-43. Important information relative to 
the potential function and/or relationship between a specific cDNA and a disease state 
can be obtained by defining chromosomal localization of the gene. To address this 
question, DNA from a panel of rodent -human hybrids, together carrying most human 
chromosome regions, were tested for presence of the PCTA-1 locus by PCR amplification 
Hybrid DNAs were scored positive if they exhibited a 177 bp PCTA-1 human specific 
product. Hybrids retaining chromosome region lq in common had the PCTA^T specific 
product; those without lq did not have a human PCTA-1 product, as summarized in FIG 
tt i ™ Btrated in FIG. 4B. To further refine the localization of PCTA-1, the 
Stanford RH panel (Research Genetics) was tested by PCR-amplif ication for the PCTA-1 
fragment. The scoring data was submitted to the Stanford rhserver 

(rhserver@shgc.stanford.edu) and results calculated by the server showed linkage to 
two markers (with LOD score greater than 6) . D1S235 and D1S446 were linked to PCTA-1 

after'testTna^h^rf h R -h°°° 3 ? " " Z*" 8000 ' respectively. This data was confirmed 

after testing the Genebndge radiation hybrid DNAs (Research Genetics) . The WICGR 
mapping server (www.genome.wi.mit.edu/cgi-bin/contig/rhmapper.pl) found very close 
linkage to WI-9317 (DIS2421) and WI-6955 (DIS2383) . Thus, PCTA-1 maps to the 
chromosome region lq42-43, where these linked markers have been localized (20). 

Detailed Description Text (60) : 

%T^ T ™ chr ? mo f°^ al abnormalities are present in cells from human prostate cancer 
(21-25) . These include, duplication of sequences located on the distal arm of 

Sh°^ S ^h L {2 V ^ the , l0 f S ° f DNA segues ^om the short arm of chromosomes 8 
and 11 and the long arm of chromosome 13 (22,23). Recent studies using linkage 
analysis with prostate cancer-prone families provides evidence for a region of the 
^ n arm °^ chromosome 1 (lq24-25) as the location of a gene(s) representing a 
potential site for predisposition to prostate cancer (24,25). This study suggests that 
C *lT»t7 e X ' S P ecifica1 ^ ^ previously considered not to be an imporLnt^gion in 

n ° 6 ' ™y t n fact f be a ma 3°r susceptibility locus for this disease. In this 

S ex h t( the localization of PCTA-1 to chromosome lq, specifically lq42-43, suggests 

PotenSaToTSro^ " lB ° COnt ?J n * ^ dirSCtly -tributes ?o the cancerous 

potential or prostate cancer cells. 

Detailed Description Text (61) : 

The RER phenotype, recognized as microsatellite sequence alterations, has been 
suggested to be associated with cancer development, specifically hereditary 
nonpolyposis colorectal cancer and several types of sporadic tumors (26) . 
Microsatellite instability reflects a pathway in the development of tumors that can be 
£ 3 l0SS ° f tUm ° r su PP ress °r gene function that is distinctive^ 

of many tumor suppressor genes. A high frequency of (CA)n sequence instability is 
evident in several types of sporadic human tumors, including colorectal (12-28%) (?D 

(28) / P anCreatic (S7%T-(29), gastric (22 . ) prostf te ' 

(37.5%) (30), breast (10.6%) (31) and germ cell tumor (18.2%) (14). In the case of 
germ cell tumors an .about. 18. 2% RER type genetic instability occurs at lq42-43 (14) 
^•J ™ PCTA_1 - " iS P° ssible tha t the genetic instability at lq42-43 
modifies PCTA-l expression and may mediate or correlate with the development of germ 
cell tumors. This hypothesis is currently being tested experimentally. 

Detailed Description Text (62) : 

tSat^w^h H Se ^° f MAbS aS dia 9 nostic and therapeutic reagents in cancer require 
m^Ln? 7 Y thG a PP ro ? riate selective specificity toward tumor cells. Surface 

llllZl r T^K nt P° tentiall y usef ^ targets for MAb-based therapeutics (32-34^ 
Production of MAbs reacting with antigens present on the surface of tumor cells but 
displaying restricted expression on normal cells, is often a difficuSand inefficient 
cTtn^im^™ pr ° Cedure . (7 < 8 > has ^ developed that in principal can obviate mSny 
tL cell surr^ce nS The e s™ 9 ef ^^V^ development toward molecules expressed o" Y 
annlir^Honf il approach has been successfully used for a number of 

applications resulting in the production of MAbs specific for surface expressed 
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molecules with known and unknown functions (4,7,8). We have successfully used SEM in 
combination with RExCS to develop MAbs reacting with antigens expressed preferentially 
on the surface of human prostate and breast cancer (4,7,8 and unpublished data) Y 
Moreover, repeated injection of the SEM-derived Pro 1.5 HAb into athymic nude mice 
containing established DU-145 human prostate tumor xenografts inhibits tumor growth 
and even results in complete tumor remission in specific animals. These provocative 
findings demonstrate a direct effect of Pro 1.5 MAbs on the growth and progression of 

? r ° S ^K e Ca r^ S in ViV °- The SEM P^edu^ should prove extremely ufelul in 
producing MAbs and identifying genes associated with important cellular processes 
including growth control, differentiation, senescence, immunologic recognition 
tumongenesis, metastasis, atypical multidrug resistance and autoimmune diseases . 

Detailed Description Text (63) : 

in summary SEM in combination with RExCS is an extremely sensitive and efficient 
technology to develop MAbs and for cloning genes expressed differentially in cancer 
versus normal tissue. The identification of PCTA-1 as a gene associated lith human 
prostate cancer development and evolution provides proof of principle for thesT^ 
applications in identifying a potentially relevant gene in human prostate cancer The 

STXE T P ™" 1 . iS l0Cat6d ° n the lon 9 arm of chrSSSsoVnS 1 also incites 

that this chromosomal region may contain genes responsible for both the susceptibility 
to prostate cancer and a gene that determines the aggressiveness of prostate cancers Y 

Detailed Description Text (65) : 

Cell Lines, Tumor Tissue and Blood Samples. The following cell types were used- earlv 
passage normal human prostate epithelial cells (NHPE, passage number prostate 
(?REF n ?ranr^ S ' ^ PC ' 3) ' Cl0ned rat Myofibroblast ceils 

dZ IcREF TrfL f 4 n ™T, m ™^ tUln ?r deriVed CREF-Trans 6 cells transfected with LNCaP 
DNA (CREF-Trans 6:4 NMT). NHPE cells were grown in defined serum-free medium provided 
™S iSa u D i e9 ,°' Calif -'- The different cell lines were grown in Sm 

supplemented with 5% (rodent cells) or 10% (human cells) fetal bovine serum at 

nn;S rSe - °.\ ln 3 95% a±r/5% C0 " sub - 2 "humidified incubator. Tissue slices from 
normal prostates, patients with BPH, low-grade PIN, high-grade PIN and cartinomt were 

SnterlDr Ur Carl S r 9 oIL 0r T^** *^ Q ™* -^Cofumbia Pres^ttr^Sicir 

Sw'". 1 ^' Car * Olsson, Department of Urology, Columbia University College of 

(CH?N) Blood RN^ 9e ° n H' Ne rJ° rk ' N - Y " ) and from the Cooperative Human Tumor Network 

(CHTN) . Blood RNAs used in this study were obtained from patients at 

Columbia-Presbyterian Medical Center and from Dr. Gerald Murphy (Pacific Northwest 

SorLr^ 1 ? 11 '/ 6 ^ 16 ' WaShJ - TiSSU£ and blood samples P wLe ottalted Sth 
informed consent of each patient using protocols approved by the Institutional Review 

n a ? aly£ 4 S included blood samples from patient with D stage disease a 
patient with C stage disease and normal males and a female. aisease, a 

Detailed Description Text (66) : 

^l^ a £ i0n ^ r ° m Human Prostate Cel ls, Tissues and Blood Samples. Total RNA was 

d , r ° m normal Prostate, BPH, PIN and carcinoma tissue using the raizol 

n in ir^t ° 9ieS) aSdeSCribed Previously (3). Briefly, tissue samples were 
frozen in liquid nitrogen and homogenized into powder (3,4) . To each gram of tissue 
JembertturfS Tmin^f andmi f d thoroughly followed by incubation^ rtom 
the ITactlLt LL T ° ! aCh ml ° f TRizo1 added ' °- 2 ml of chloroform was added and 
5 mlt and ^ 1 t th0r °u 9 17 mlX6d - The tUbSS Were centrifuged at 12 , 000 . times . g for 

15 nun and the aqueous phase was transferred to a fresh tube. RNA was precipitated 

In^as^lrtfwatet 01101 ?5% alC ° h01 " Aft * r ^s Ls solved 

Detailed Description Text (69) : 

Chromosomal Localization. Rodent -human hybrids. Many of the hybrids used in this S h 1( iv 
C^der 1 ^ ? thrOU9h ? e Mutant Repository (HgXcr Cor'n Institute 

hvSiS'mHf'Ln^^ 6 de f Cr ! bed P^o^ly (17). Stanford and Genebridge radian' 
Ma ) pcr »Z^f n9 ^ nelS J 18 ', 1 ? ) WGre Purchased from Research Genetics (HuntsviUe 
selected us a na t^ n ; ^ oll 9° nu cleotides for generating PGR products were 

mM KC1, 0.1 mg/ml gelatin, 15 mM MgCl 2/ 200 .mu.M NTPs and 0.5 U Tag polymerase 
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Amplifications were performed in a Perkin-Elmer Cetus 9600 thermal cycler for 30 
cycles of 94. degree. C. for 30s, 58. degree. C. for 30s and 72. degree. C. for 30s The 
PCR products were visualized in ethidium bromide stained 1.5% agarose gels The 
amplification product of the gene was sequenced to ensure its identity. The product 
was purified with Qiagen PCR purification kit, and 1 ng of DNA and 2 0 ng specific 
primer used with the Taq Dye Deoxy Terminator Cycle Sequencing Kit (ABI) . The reaction 
products were electrophoresed and recorded on the 377 DNA sequencer (ABI) . 

Detailed Description Text (72) : 

2. Su, Z.-z., Olsson, C. A., Zimmer, S. G., and Fisher, P. B. Transfer of a 
dominant -acting tumor -inducing oncogene from human prostatic carcinoma cells to cloned 
rat embryo fibroblast cells by DNA- trans feet ion . Anticancer Res., 12: 297-304, 1992. 

Detailed Description Text (73) : 

3. Shen, R., su, z.-z., Olsson, C. A., and Fisher, P. B. Identification of the human 
prostatic carcinoma oncogene PTI-1 by rapid expression cloning and dif f erential~RNA~" 
display. Proc. Natl. Acad. Sci. U.S.A., 92: 6778-6782, 1995. 

Detailed Description Text (74) : 

4. Su, Z.-z Lin, J., Shen, R., Fisher, P. E . , Goldstein, N. I., and Fisher, P. B. 
Surface -epitope masking and expression cloning identifies the human prostate carcinoma 
5 7.1 slV ^I'-^S^lLe." 16 ^" ^ galeCtin 9 ene family"^ Natl. Acad. Sci 

Detailed Description Text (75) : 

TV Wan ^' Y "' Won 9' W " K -' Liu ' Y -< Addivinola, J., Liang, P., Chen, L. B., 

TroJZlL M±: Th deS ' A - B - TW ° differenti allY expressed genes in normal human 
prostate tissue and in carcinoma. Cancer Res., 56: 3634-3637, 1996. 

Detailed Description Text (76) : 

PTlTls^n^JI'' T Z ' A ; E " F ^ sher ' P - B - Human prostatic carcinoma oncogene 

PTI-1 is expressed m human tumor cell lines and prostate carcinoma patient blood 
samples. Cancer Res., 57: 18-23, 1997. 

Detailed Description Text (77) : 

7. Shen, R., Su, Z.-z., Olsson, C. A., Goldstein, N. I., and Fisher, P. B 
Surface-epitope masking: a strategy for the development of monoclonal antibodies 
9? e 98 ^99° r m ° leCules ex P ress ed on the cell surface. J. Natl. Cancer Inst., 86: 

Detailed Description Text (78) : 

8. Fisher, P. B. A new technology for preparing monoclonal antibodies to molecules 
expressed on the cell surface. Pharmaceutical Tech., 19 (9) : 42-48, 1 995. 

Detailed Description Text (84) : 

J 4 ' ™?r* V ' I' V o S o' Li ' R ~ G -' MathSW ' S -' R6Uter ' V " E "< Bronson, D. L . , Bosl, G. 
t\L Chaganti, R. S.K. Replication error-type genetic instability at lq42-43 in 
human male germ cell tumors. Cancer Res., 54: 3983-3985, 1994. 

Detailed Description Text (85) : 

ivbriSn!" ^ Fi * h ?' P : B : USS ° f 3 sensitive and efficient subtraction 
S£ J , " P ^ OC ^ 1 for . the identification of genes differentially regulated during 
299 ^99? dlff erentiation in human melanoma cells. Mol . Cell. Different. 1 (3) 



Detailed Description Text (90) : 

20. Chumakov, I. M., et al. The Genome Directory- A YAC contig map of the human 
genome. Nature, 377 (Supplement): 175-297, 1995! 

Detailed Description Text (96) : 

jf;v^n° m « ki 'n P " Aal T tonen < L - A -' Sistonen, P., Pylkkanen, L., Mecklin, J-P., 
R de la Chane^r'a A T^' J : ^ ' ' LeaCh < F ' S -< Petersen, G. M . , Hamilton, S. 

' $ c l*^T» ?*' m ±l a S d ,!°?!^^^:_ B ;. G - et . ic ma ?P in 3 of a locus predisposing to 



numan colorectal cancer. Science (Washington D.C.), 260: 810-812, 



1993 . 
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Detailed Description Text (101) : 

31. Wo oster, R . , Cleton- Jansen, A-M. , Collins, N. , Mangion, J., Cornells, R S 
Cooper, C. S Custerson, B. A., Ponder, B. A. J., von Deimling, A., Wiestler, o! D 
Cornelisse, C. J. Devilee, P., and Stratton, M. R. Instability of short tandem 
repeats (microsatellites) in human cancers. Nat. Genet., 6: 152-156, 1994. 

Detailed Description Text (102) : 

32. Greiner, J. w Schlom, J., Pestka, S., Langer, J. A., Giacomini, P., Kusama, M 
T^ n6 ' I' ^ ! 1Sh6r ' P " B - Modulation °f tumor associated antigen expression and 
SS^sr^S-Ltr^BS^^ 3116 fibr ° blaSt interferons. P harmacology and 

Detailed Description Text (103) : 

"c.rS?' llsS-ie^ll™* 1 antib ° dieS in dia 9 nosi s and therapy. Science (Washington 
Detailed Description Text (104) : 

34. Leon, J. A Goldstein, N. I., and Fisher, P. B. New approaches for the 
development and application of monoclonal antibodies for the diagnosis and therapy of 
human cancer. Pharmacol. Therap. , 61: 237-278, 1994. PY or 

Other Reference Publication (1) : 

Fisher P., B., (1995) "A new technology for preparig monoclonal antibodies to 
molecules expressed on the cell surface", Pharmaceutical Tech. 19 (9) :42-48, (Exhibit 

Other Reference Publication (4) : 

^;i R "n et f 1 :' U " 4) "Surface epitope masking: a strategy for the development of 

monoclonal anybodies specific for molecules expressed on the cell surface" J Natl 
Cancer Inst. 86:91-98, (Exhibit 5). ^u^dce , j. juaci. 

Other Reference Publication (6) : 

Su, Z-Z, et al., (1996) "Surf ace-epitope masking and expression cloning identifies the 

ISmTfv" r0 pS e M^rT^'T" anti9Sn 9Sne 3 member ° f the galectin g^ne 

family , Proc. Natl. Acad. Sci. U.S.A. 93:7252-7257, (Exhibit 7). 

Other Reference Publication (8) : 

Sun, Y et al (1997) " Human prostatic carcinoma oncogene PTI-l is expressed in 
5Trff-2r°(ExhiMj Pr ° State carcinoma P^ient blood samples", Cancer Re s" 

Other Reference Publication (11) : 

Hadari, Y.R. et al. Galectin-8. J. Biol. Chem. 270 (7) :3447-3453, 1995.* 
Other Reference Publication (13) : 

h^^ :MaU9en ^^- S - " al --Galectin-8 expression in squamous cell metaplasia of the 
im) :A a ?2 eP iaJ; J998 1 * SqUam ° US P rOCeSSes • M ° d ^n Pathology 

CLAIMS : 

l^L m t th ° d0f d ^ tectin 9 metastatic prostate cancer cells in a human subject's blood 
RNA 7 riSe s detectln 9 in RNA obtained from cells present in-th^subj ect ' s blood 

RNA which encodes prostate carcinoma tumor antigen-1, wherein the presence of said RNA 
which encodes prostate carcinoma tumor antigen-? is indicative of tit presence of 
metastatic prostate cancer cells in the human subject's blood. P 

comJrTsS^ ° f det6Cting met astatic prostate cancer cells in a human subject's blood, 

a. obtaining RNA from cells present in the subject's blood; 

b. admixing the RNA obtained in step (a) with two nucleic acid primers consistina of 

(sea 86 ?^^"^^ (Seq - ID 15 and s ■ -aaccScc^ggaIctg^ f' 

(Seq. ID 2) and subjecting the mixture to a polymerase chain reaction to produce a 
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polymerase chain reaction amplified product; 

c. contacting the amplified product from step (b) with a labeled probe which 
specifically hybridizes with nucleic acid encoding prostate carcinoma tumor 
antigen- lwherein specifically hybridized probe produces a signal; and 

d. detecting the presence of said signal, as indicative of the presence of nucleic 
acid encoding prostate carcinoma tumor antigen-1, wherein the presence of said nucleic 
acid encoding prostate carcinoma tumor antigen-1 is indicative of the presence of 
metastatic prostate cancer cells in the human subject's blood. 

3. A method of detecting metastatic prostate cancer cells in a human subject's blood 
comprising: ' 

a. obtaining RNA from cells present in the subject's blood; 

b admixing the RNA obtained in step (a) with two nucleic acid primers consisting of 
the sequence 5 ; -AATGGCTTCTGTGATACT-3 ' (Seq. ID 3) and 5 ■ -GGCTATAAGTGTTGCTGC-3 • (Seg ID 
4) and subjecting the mixture to a polymerase chain reaction to produce a polymerase 
chain reaction amplified product; 

c. contacting the amplified product from step (b) with a labeled probe which 
specifically hybridizes with nucleic acid encoding prostate carcinoma tumor antigen-1 
wherein specifically hybridized probe produces a signal; and 

f;™^ tin9 presence of said si 9 nal as indicative of the presence of nucleic acid 
encoding prostate carcinoma tumor antigen-1, wherein the presence of said nucleic acid 
encoding prostate carcinoma tumor antigen-1 is indicative of the presence of 
metastatic prostate cancer cells in the human subject's blood 
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